Abstract
Introduction
A number of authors have demonstrated that patients with chest pain and negative myocardial perfusion scintigraphy results have a very good prognosis with < 1% per year mortality and incidence of infarction [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Even when the results of angiography are known, radionuclide tests may provide incremental information for patients risk stratification. Despite increasing emphasis on the potential long-term and even lifetime risk associated with CAD (coronary artery diseases) risk factors in the general population, studies regarding the long-term influence of CAD risk factors among patients undergoing stress SPECT myocardial perfusion imaging are remarkably limited.
To determine the prevalencea of negative myocardial perfusion single-photon emission computerized tomography (SPECT) results associated with positive coronary angiography for the long time follow up we reviewed all SPECT studies performed in our center over a period of 5 years.
Material and methods
We conducted a retrospective evaluation of 4324 myocardial perfusion SPECT studies performed in our center between 2000 and 2005. All patients underwent symptom limited treadmill exercise testing using the Bruce protocol and at peak heart rate (85% maximal predicted heart rate), 25-30 mCi of 99m Tc MIBI was injected. All SPECT studies were acquired on Siemens Ecam gamma camera.
All stress and rest SPECT data were analyzed by two readers separately for both perfusion and wall motion abnormalities if 
Results
Baseline characteristics of study patients are presented in Table 1 . Among 45 our patients, 20 were women, 40 (88,8%) had at least one risk factor (12 -hypertension; 29 -dyslipidemia, 6 -type 2 diabetes, 8 -smoking and 40 -family history of CAD).
Pulmonary uptake or transient ischemic dilation of the left ventricle
were not found in any patient. Results of the exercise test for these patients appear in Table 2 . Before exercise testing, 10 women and 1 man were not taking anti-angina medication; 11 patients (7 women) were taking beta-blockers; 11 patients (10 women), calcium antagonists; 11 patients (10 women), nitrates, and 16 patients (10 women), antiplatelet drugs. All patients had positive exercise test and normal 99m Tc MIBI SPECT perfusion images.
All 45 patients underwent coronary angiography using Seldinger's technique at ≤ 6 months after the SPECT study, assuming no previous complications. Coronary angiography findings for these patients appear in Table 3 
Follow-up
There were no deaths in the study group in the follow up period.
One myocardial infarct occurred in patient with multivessel disease and five more angioplasties with stents were performed in the long term follow up due to progression of coronary stenosis (Table 4) .
Discussion
We observed the low prevalence of patients with normal SPECT and positive ECG, in our study 1%, similar to the 2-3.5% range described in other studies [11] [12] [13] .Our study demonstrates that the follow up of patients associated with a normal exercise SPECT study is extended over a long-term among patients with normal exercise SPECT studies and 0-1 risk factors for CAD. Previous studies found that the low risk is independent of imaging type (SPECT versus PET), the type of stress performed (exercise versus pharmacological) patients clinical characteristics, the radiotracer used, patients prior history of CAD, the results of stress testing and many other factors [14] [15] [16] [17] . Ellehendy et al. [18] followed a group of 218 patients with and without known CAD who were long-term prognosis, those with multiple risk factors had a worse prognosis and must be considered at being at intermediate risk [20] [21] [22] [23] [24] [25] [26] . When taken individually, only diabetes, smoking, and hypertension were associated with an increase in mortality, but family history and a history of hyperlipidemia were not. Hachamovitch et al. [27, 28] found that among 6,046 patients without known CAD who underwent either exercise or pharmacologic stress SPECT (followed for 1.8 ± 0.5 years), only diabetes was a predictor of cardiac death and non-fatal myocardial infarction during follow-up. Among patients undergoing dobutamine stress echocardiography, Chaowalit et al. [30] followed 3,041 patients with and without a history of CAD for a mean follow-up of 6.3 years and also found only diabetes as a predictor of all-cause mortality; while Sozzi et al.
[31] followed 417 patients over a mean follow-up of 5 years and found none of the established CAD risk factor to be a predictive of mortality. Thus, our data confirmed that the normal exercise SPECT study of a mean follow-up of 4.7 years among a patients with the variability of risk factors and positive coronary angiography had an excellent prognosis and but was depend of the risk factors, such as diabetes and smoking
One possible cause of -negative myocardial perfusion SPECT studies in patients with positive exercise test may be the presence of diffuse coronary heart disease with homogeneous ischemia of the entire left ventricle, perfusion images of which fail to identify any single region with comparatively more reduced uptake. We found that most patients with coronary heart disease detected by coronary angiography presented non-critical one-vessel disease or had not critical disease of the left main coronary artery. However, we observed that severe coronary heart disease may be also present when normal SPECT is associated with positive exercise ECG, suggesting this should be considered an indication for coronary angiography,especially when the risk factor such as a diabtes or smoking are found.
Conclusions
In conclusion, our study indicates that the long-term survival among a patient cohort with a normal exercise SPECT study is influenced by the number of concomitant CAD risk factors. Our results, substantially underscore the importance of modifying CAD risk factors among patients with a normal SPECT. However, we observed that severe coronary heart disease may be present when normal SPECT is associated with positive exercise ECG, suggesting this should be considered an indication for coronary angiography.Notably, while our study only assessed patients with normal SPECT study, future study should also examine how the assessment of CAD risk factors modifies the risk associated with any level of exercise-induced myocardial perfusion defect. 
